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Raman Scattering is sensitive to cloud vertical structure  
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Fig. 7. Time versus longitude Hovmoller diagram of monthly mean
TCO (in DU) from TOMS/OMI measurements averaged between
latitudes 15◦ S and 15◦ N for the period 1979–2009 (see text). The
data were filtered to remove the zonal mean each month and fur-
ther deseasonalized as in Fig. 3. A 3-month running average was









Fig. 4. Schematic diagram illustrating the ensemble cloud-slicing
method. The figure shows that a satellite UV instrument is sensitive
to the O3 column from the top of the atmosphere down to the OCCP
altitude which may lie several hundred hPa below geometrical cloud
top. The lower half of the figure illustrates that using an ensemble
of such measurements over a fixed region, mean volume mixing
ratio can be determined from the slope of column O3 plotted versus
OCCP.
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Figure 5 | Total column ozone. a, Time series of the fraction of 460K vortex
area with total ozone below 275 Dobson units (DU) in February–April in the
Arctic (bottom axis), and in August–October in the Antarctic (top axis). Line
colours/shading as in Fig. 1. 2005–2011 values are fromOMI; earlier values are
from TOMS (Total Ozone Mapping Spectrometer) instruments50. Maps show
OMI total ozone (b, c) and ozone deficit (d, e) in the Arctic (Antarctic) on
26March 2011 (26 September 2010). Overlays as in Fig. 2 but at 460K.
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